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GLOBAL	NPP	TREND	
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Smith	et	al	2016	Nature	Climate	Change,	(6)	p306-311	

CMIP5 projections of NPP are too strong 



Potential limits to vegetation net primary production based on fundamental physiological 
limits by solar radiation, water balance, and temperature  (from Churkina & Running, 
1998; Nemani et al., 2003; Running et al., 2004). 

Water = 40%, Temperature = 33%, Radiation = 27% 



 Jolly, Nemani, Running. Global Change Biology 2005  
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GPP = Light  X  Conversion Efficiency 
 

GPP = f (PAR)   x   ε 

fPAR, PAR 
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•  Croplands show largest LUEopt 
variability. 

•  MOD17 LUEmax < LUEopt for 
CRO, GRA, DBF  

•  MOD17 LUEmax > LUEopt for 
CSH. 

•  Aggregating LUEopt variability 
within coarse plant functional 
type (PFT) classes leads to 
large model LUE and GPP 
error. 

Spatially explicit estimation of optimal light use efficiency for improved satellite data driven ecosystem productivity modeling. Nima Madani, 
John S. Kimball, Steve W. Running. AGU  2014 

Spatial variability in 
LUEopt  
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Global Annual 1-km ET over 2000-2010 
Global average MODIS ET over vegetated land surface 
is 568.7 ± 358.2 mm yr-1. 


